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The structural model should be constructed with high accuracy for exactly redesigning the 
earthquake resistance ability of old buildings. For this, the procedures for identifying the basic 
characteristic of the building such as natural frequencies and damping factors are intensively 
required nowadays. This could be done by measuring the vibration of buildings caused by 
microtremors of the ground and identifying the vibrational characteristics of buildings. In this 
study it is investigated whether these dynamic characteristics could be extracted from observed 
data on small vibration by using MOESP method that is the basic method in subspace 
identification methods. 
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⋯ 𝑢𝑢(𝐿𝐿 − 1)
⋯ 𝑢𝑢(𝐿𝐿)
⋮ ⋮
𝑢𝑢(𝑟𝑟 − 1) 𝑢𝑢(𝑟𝑟)
⋮
			⋯ 𝑢𝑢(𝐿𝐿 + 𝑟𝑟 − 1)
z 	 		(26)	










⋯ 𝑦𝑦(𝐿𝐿 − 1)
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𝜔𝜔a = 𝜔𝜔Ä + ≈𝑑𝑑 −
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·Ŋ,µĒ¯ē𝑇𝑇Ã = 2𝜋𝜋/𝜔𝜔𝑑𝑑-ſ 1+7#&l: 
 
ſ 1 ·Ŋ,Řǁ(µĒ¯ē𝑇𝑇Ã(𝑠𝑠) 






Š 2Ř·Ŋ Š 1
3Ř·Ŋw¾,5, 0.6 













































ſ 2 QgN[RaDK,ųġĥ+7:ĥƜ 
Table 2 Comparison of the Data Matrix Aspect Ratio. 
QgNāƉĘČƲs ųġĥ µĒ¯ē(t) ĴƀÅā
~ï 
_Qb
ǈ 0.4 0.05 
10ǅ0.1sǆ 

𝑚𝑚 ×𝑚𝑚 0.3209295  0.06267000 
𝑚𝑚 × 2𝑚𝑚 0.3358009  0.07902643 
𝑚𝑚 × 3𝑚𝑚 0.0028194  0.99990000 
50ǅ0.5sǆ 

𝑚𝑚 ×𝑚𝑚 0.4007251  0.04920188 
𝑚𝑚 × 2𝑚𝑚 0.4003544  0.04943078 
𝑚𝑚 × 3𝑚𝑚 0.4000680  0.04996341 
500ǅ5sǆ 

𝑚𝑚 ×𝑚𝑚 0.3999954  0.05000024 
𝑚𝑚 × 2𝑚𝑚 0.3999995 0.04999714 
























Fig.2 2-Degree-of-Freedom Model. 
 
ſ 3 ƻƾ,ª+7:ĥƜ 








 ģ_gS  ģ_gS
µĒ¯ē(t) ĴƀÅā µĒ¯ē(t) ĴƀÅā 
_Qb  0.5 0.05 0.2 0.08 
* 500(5) 0.49999849 0.04999723 0.20020135 0.07998501 
 1000(10) 0.50001824 0.05008015 0.20035986 0.07701294 
5 1000(10) 0.49992202 0.04998565 0.20377790 0.06104071 
10
1000(10) 0.49989092 0.05008231 0.02816362 0.00025840 
3000(30) 0.49989761 0.05029855 0.02269004 0.00121618 






𝑇𝑇K = 0.4(𝑠𝑠) 
ℎK = 0.05 
 
𝑇𝑇K = 0.5(𝑠𝑠)      ℎK = 0.05 
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